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	Course overview:
    Agricultural Machinery and equipments is the multidisciplinary field of applied mechanical sciences combined with the knowledge of agriculture. Agriculture engineers provide the technological and technical knowledge transfer essential to the cost-effective production and commercialization of agricultural products and services. In particular, agriculture engineers develop and design processes and equipment in order to convert raw agricultural materials and ingredients into safe, convenient, and nutritious consumer food products. 

      Benefits of mechanization which have attracted the attention of farmers are timely field operations, higher field efficiencies, higher product ivies and reduction in human effort. Consequently, the field operation which have been mechanized comparatively to a greater degree are the tillage, seeding, chemical application, harvesting, leveling, threshing and transport. 

     

	Course objective:
· Teaching students different techniques by using the sprayers, dusters and equipments for transport and manipulation.
· The source of primary energy in the field is the tractors and therefore our aim to teach the students the types of tractors and their engines and various equipments.
· Training students to link the agricultural equipments with tractors and calibrate it to work correctly as IS required by agricultural operations, and teaching students about safety and security of using before and after application pesticides and their equipments.

 

	Course Reading List and References‌:

	Key references:

· Handbook of agricultural engineering. Plant production engineering 1999. by   ASAE

· Internal combustion engines 2004. By V.  Ganesan. 

· Principles of agricultural engineering 2005.  volume-I BY Ojha T.P.and  Michael A.m.

	Useful references:

· Tractors and their power units 1996.  by  J.B. Lil jedahl and others textbook    ASAE.
· Farm power and machinery management 2001.Tenth edition by Donnell Hunt.



	Magazines and review (internet -websites)
Articles and some sources from websites related to the subject.

	

	The Topics:
	Lecturer's name

	· Some mechanical principles as an introduction for studying farm machines and equipments.

· 
	(2hrs) 

	· Power transmission methods.In this topic student will learn about methods of transmission power and their advantages and disadvantages, they also learn about applications in equipments.
	2 hrs



	· Agricultural tractors for different operations.


	2 hrs



	Examination paper I

	· Engines, internal combustion engines, four and two stroke engines.


	2 hrs



	· Power transmission systems (clutch, gear box, differential, final gears, wheels).


	2 hrs



	· Sprayers)  uses , functions, types, technical requirments, methods of plant protection, regulate the amount of pesticide) 

	2 hrs



	· Sprayers(pumps, nozzles, holders, calibration of the sprayer, laboratory method, field way)
	2 hrs



	· Dusters ( uses, functions, spraying and dusting by aircraft, maintinance or protection equipments, safty at work)

	2 hrs



	· Safety and security of using the agriculture equipments and pesticides.
	2 hrs



	· AIRCRAFT SPRAYERS AND THEIR USES AND ADVANTAGES AND DISADVANTAGES


	2 hrs



	· primary soil preparation( tillage and their functions, mouldboard plough, disc plough, chisel plough, rotary plough).
· secondary soil preparation( harrowing, leveling,  rolling

	2hrs

	· Fertilizers


	2hrs

	· hoes equipments
	2hrs

	· crop harvesting machines
	2hrs

	· fruit harvesting machines

	2hrs

	Examination paper II 

	Name of the 2nd lecturer
	N/A

	Examinations:

In regard to this subject the type of exam will be as follow:

1. Compositional:  In this type of exam the questions usually starts with Explain how, what are the reasons for…?, 

Examples:

· What are the functions of sprayers?               
Typical answer:
1 – droplets liquid (pesticide) to small particles 
2 - the distribution of these particles on the surface of plants regularly to be treated
3 - Organize and control the amount of solution under the codes of user-based rate without an increase or decrease even dysfunctional to the consumption of non-economic damage or injury of plants. 
· Mention the differences between four stroke engine and two stroke engine?
       Typical answer:

         COMPARISON  OF FOUR STROKE AND TWO STROKE ENGINES
   The two stroke engine was developed to obtain a greater output from the same size of the engine . The engine mechanism also eliminates the valve arrangement making it mechanically simpler.
     Almost all two stroke engines have no conventional valves but only ports.
     This simplicity of the two stroke engine makes it cheaper to produce and easy maintain. 
    Theoretically a two stroke engine develops twice the power of a comparable four stroke engine because of one power stroke every revolution (compared to one power stroke every two revolution of a four stroke engine). This makes the two stroke engine more compact than a comparable four stroke engine. In actual practice power output is not exactly double but increased by only about 30% because of:
- reduced effective expansion stroke 
- increased heating caused by increased number of power strokes which limits the maximum  speed.
The other advantages of the two stroke engine are more uniform torque on crankshaft and comparatively less exhaust gas dilution.
 

	Practical course

Name of Lecturer: Alaa Abd Al SAheb
Email: abd_fathi2000@yahoo.com
Overview:

Agricultural mechanization is a very broad field covering the study of farm equipment, including the power sources that are used to operate the various machines. Farm equipment constitutes a vital input to the crop production cycle and a wide range of equipment is now available at global level. Some of this equipment is highly sophisticated and demands that the technical qualification and background of the managers and operators is of an adequate standard. 

There is extreme variation in the level of mechanization: between the developing and developed countries, and the range of equipment used may vary from the simplest manually –operated hoe to the modern combine harvester. 

It happens to be relatively new branch of technology .Requiring the application of modern science and technology for the growth and development of agriculture in Kurdistan region. 

Timelines is an important factor in agriculture production. Completing certain farming operation such as planting and harvesting in a timely manner increases yields considerably.   
Objectives: 

                    The objectives of soil tillage are to prepare a suitable seedbed, to eliminate competition from weed growth, and to improve physical conditions of the soil. It may also involve removal, burial, or incorporation of manures and crop residues in the soil .The Tillage operation may loosen, compact, or pulverize the soil. The best system of tillage is one which accomplishes these objectives with the least expenditure on labour and power.      

The syllabus:
· Positional safety for using the agriculture machinery.
· Introduction & watching the farm tractor, driving the tractor in the field.
· Classification of farm tractor, driving the tractor in the field.

· Watching the part of internal combustion engine components and their function.

· Teaching safety and security of using sprayers and dusters before and after application

· Watching and explaining the components of hand sprayers and their uses 

·  Watching and explaining the components of mechanical sprayers

· Watching and explaining the dusters and their components 

· Using the aircraft sprayers and their advantages and disadvantages 

· Watching Tillage equipment ploughs & ploughs mounting (hitching).

· Watching the parts of the Mouldboard, disc and chisel plough &watching and measuring thier angles 
· Watching the equipment for secondary preparation (harrows, rollers  , levellers and when we used &driving the tractor.

· Watching the parts of Sowing equipment, seed drill and planter with their functions.

·  Driving the tractor and watching Equipment for applying fertilizers. 
· Visit to the research centre institution eankawa.       
Questions ; 
Q1: mention the advantages and disadvantages of using aircraft sprayers?

 Benefits of the treatment plants by aircraft:
1 - speed in crop spraying and dusting, is an important factor where it can resist some insects for in a short period and the vast areas before they spread to neighboring areas.
2 - Ease of reach to places in the time.
3 – Economic of manpower and machinery that use of ground spraying and fogging
Disadvantages of the treatment plants by aircraft

1 - Treatment of crops that are on the upper surfaces of plants, this process reduces the efficiency of the protection.
2 - Adoption of aircraft treatment on the weather, sometimes causing delays in the protection when the weather is not suitable
3 - requires the expertise and experience and less error may endanger the lives of the pilot to the danger.

       Q2: A four cylinder engine of internal cylinder  diameter( 96 )m m                           stroke length = 100 mm and the   volume of combustion chamber =               50  cm³   compute the  VL  &  Vh   of the engine and what is the                   type of the engine ?                                                                                      
 Q3 : complet following table :       
           Cylinder number 

Crank travel 

4

3

2

       1

Power 
Exhaust 

Intake 

Compression 

180 º
360º

540º

720º
Solution :

Question  2

Vh =  D² 3.14 /4  × S  

VL=  D²  3.14 / 4000  ×S  i    

 VL = Vh/1000 × I   
 C.R = Vh +Vc / Vc 

Solution :
Question 3
           Cylinder number 

Crank travel 

4

3

2

       1

Intake
Compression
Power

 Exhaust
Compression
Power

Exhaust

Intake
Exhaust
Intake 

Compression
Power 
Power 
Exhaust 

Intake 

Compression 

180 º
360º

540º

720º
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